
INDIt71DUAL TYPHOONS OF 1970

i.10TE. See last page of this chapter for definition of units
and terms appearing herein.



A. TYPHOON NANCY 19 FES 23002-27 FEB 1100Z’~

1. STATISTICS

a. Number of Warnings Issued – 31

b. IJumber of Warnings with Typhoon Intensity – 19

c. Distance Traveled During Warning Period - 2,148 NI

2. CHARACTERISTICS AS A TYPHOON

a. !!inimum Observed SLP - 949 MBS at 24/C19(I(Iz

b. l’finimumObserved 700 lflBlieight – 2606 M at 24/2100Z

c. i“{aximumSurface Wind - 120 KTS (From Best Track)

d. Maximum Radius of Surface Circulation - 400 MI

~;Time of First and Last Warning Issued (Followed throughout
Chapter 5.)
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3. TYPHOON NANCY NARRATIVE

On the 18th of February a mass of increased convective
activity showing signs of organization was noted south of the
Central Carolines by the ESSA-8 Satellite. A recon aircraft
was dispatched to the area the following day finding a weak
circulation with a 1004 mb central pressure and thus the birth
of lJancy was detected just south of Truk Island.

For several days prior to the 18th, satellite pictures
had shown active ITCZ cloudiness in the region between the
Central Carolines and the equator. During this period a front
advanced into the tropics, producing a tightening pressure
gradient across the Caroline chain and increasing the horizon-
tal shear. It is believed that this increase provided the
impetus for development of a weak perturbation located in the
intertropical trough. This situation is similar to events
described by Fett (1968) for generation of Typhoon Marie in
1966.

The developing Nancy drifted northwestward “and reached
tropical storm intensity early on the 20th. Swinging on a wes-
terly track at 10 to 12 knots, it passed through the Caroline
chain as it reacted to an east-west oriented ridge line to its
north. Typhoon intensity was reached mid-day of the 22nd
(Figure 5-l), about 100 miles northwest of Woleai Atoll, as
Nancy moved from beneath a weak 200 mb trough which had been an
inhibiting feature to outflow aloft from the storm.

Development of typhoon strength is unusual for a tropi-
cal storm during February. For the past 25 year period of
record only one other storm (Irma, 1953) achieved this mark.

The eye of Nancy passed 35 miles south of Yap early the
following morning with the island experiencing winds of 60 knots
gusting to 69 knots and a barometer reading of 988.4 mb.
Fortunately, the wall cloud region did not cross over Yap, as
the storm at that time had reached 95 knots in intensity. A
reconnaissance aircraft shortly afterward reported a circular
eye 25 miles in diameter and a central pressure of 958 mb.

Damage on Yap was estimated to be $160,000 with no
personal casualties. Major damage was caused by heavy sea
action and rains resulting in erosion of roads and causeways
and damage to crops and homes.

Upon movement into the Philippine Sea at a rate of
15 to 16 knots, the typhoon approached the southwestern peri-
phery of the subtropical ridge and began to slowly change to
a more northwesterly course on the 24th some 330 miles east
of Leyte.
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Nancy
5-2) when the
was caught in
90 miles east
confused seas

was near her peak intensity at 120 knots (Figure
American ship Antinous bound from Manila to Guam
her eye shortly before midnight on the 24th about
of Samar. The ship’s log referred to monstrous
with winds well over 100 knots and wave swell

heights over 40 feet. Three large butane tanks on the main
deck broke loose and carried away a large portion of the bul-
wark. A minimum pressure of 953 mb was recorded while in the
eye. The barograph track of the Antinous is reproduced in
Figure 5-3.

As the typhoon commenced to recurve, her track brought
the edge of the eye over Catanduanes Island on the afternoon
of the 25th. The U. S. Coast Guard loran station on the island
recorded a maximum wind of 120 knots before the wind indicatin:~
equipment jammed. A duplicate of the Antinous’ minimum pres-
sure of 953 mb was logged by the station’s barometer while in
the eye.

Paralleling the Luzon coast so,me 100 miles offshore,
]Jancy began to slowly weaken as she approached the westerlies.
Turning on a northeast course she decreased to tropical storm
strength on the 26th. Becoming extratropical she was absorbed
into a frontal zone late on the 27th some 240 miles southeast
of Okinawa.

Property damage on the Philippine islands of Catanduanes
and Samar was estimated near a million dollars (U.S. ) with
about 5,000 families rendered homeless.
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FIGURE5-2 ESSA9 PHOTOOF NANCYTAKENON24 FEBRUARYNE4RITSPEAKSTRENGTH120 KTS

-Jan-’b‘ “{’-’ ‘ \“ ‘-

REPRODUCTIONOF BAROGRAPHTRACEFROMTHE‘aiNmuJs -DURINGENCOUNTERWITH
TYPHOONNANCY, TRACEWOULBHAVEBEENLOWERBUT NEEDLERESTINGON BASE,

SHIP’SBAROMETERREACHED28,06IN, (953NB) WHILEIN NANCY’SEYE,
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TYPHOON NANCY

TROPICAL CYCLONE 01 -- 2/19/23002 TO 2/27/11002
POSITION AND FORECAST VERIFICATION DATA

BEST TRACK 24 HR FCST
~G

24 HR ERROR 48 HR FCST 48 HR ERROR 72 HR FCST 72 HR ERROR
LAT LOliG DEG DIST LAT LONG DEG DIST LAT—— .— LONG DEG DIST— — ——

WARN
NO.

01

02
03
04
05

06
07
08
09

10
11
12
13

14
1s
16
17

18
19
20
21

22
23
24
25

26
27
28
29

30
31

WARNING POSIT

——DTG

19/23002

20/05002
20/11002
20/17002
20/23002

21/05002
21/11002
21/17002
21/23002

22/05002
22/11002
22/17002
22/23002

23/05002
23/11002
23/17002
23/23002

24/0.5002
24/11002
24/17002
24/23002

25/05002
25/11002
25/17002
25/23002

26/05002
26/11002
26/17002
26/23002

27/05002
27/11002

8.6N 149.lE 8.6N 149.lE

8.7N 148.2E
8.UN 147.2E
8.4N 147.6E
8.6N 146.7E

8.6N 145.7E
8.5N 144.8E
8.3N 143,8E
8.lN 1U2,7E

8.2N 141.5E
8.4N 140.lE
8.8N 138.7E
9.2N 137.2E

9.2X 135.7E
9.4iJ 134.2E

10.1N 132.8E
10.2N 131.2E

10.6N 129.6E
11.3N 128.2E
11.9N 126.8E
12.8N 125.8E

13.6N 124.7E
14.5N 124.lE
15.4N 123,8E
16.2N 123.7E

10. 3N 146.2E

10.6N 145.4E
9.8N ~43.8E
8.7N 14U.5E
8.8N 144.8E

8.5N 142.3E
8.6N 141.OE
8.5N 140.2E
7.4N 137.5E

7.3N 136.4E
8.lN 134.lE
9.ON 133.lE

11.ON 131.3E

346-0102

354-0120
325-0090
057-0042
071-0126

067-0042
076-0048
102-0084
173-0108

162-0114
180-0078
169-0066
008-0048

341-0018
134-0126
134-0012
158-0078

207-0090
226-0090
246-0126
249-0114

288-0090
273-0102
262-0114
242-0132

261-0072
.-------
--------
--------

--------
--------

11.9N 143.3E

12.3N 142.4E
10.7N 140.4E
8.8N 141.8E
8.9N 142.8E

8.5N 139.OE
8.6N 137.OE
8.5N 136.2E
7.lN 132.3E

7.lN 131.2E
8.lN 128.4E
9.ON 127.4E

12.7N 125.9E

12.6’1 124.21
11.1P! 125.5E
14.21: 122.7E
13.7N 122.6E

15.3N 120.lE
17.ON 120.lE
18.4N 119.9E
19.4N 120,8E

21.4N 122.9E
22.ON 124.8E
22.9N 126.OE
23.ON 126.OE

008-0228

012-0’296
005-0138
090-0180
093-0330

102-0192
106-0168
115-0216
162-0192

156-0228
176-0192
170-0174
134-0006

202-0060
159-0216
220-0090
202-0156

242-023U
252-0246
258-0282
057-0252

276-0162
--------
--------
--------

--------
--------
--------
--------

--------
--------

13.5N 140.3E 03S-0312

--------

051-0204
--------
097-0S64

--------

119-0324
--------
158-0336

--------
184-0342
--------
z44-o120

--------
202-0336
--------
234-0360

--------
--------
--------
--------

--------
--------
--------
------- -

--------
--------
--------
--------

--------
--------

8.8N 148.4E
8.9N 147.3E
8.4N 147.2E
8.6N 146.8E

-----
11.6N
-----
9.ON

------
137. OE
------

140. 8E

8.5N 145.7E
8.6N 144.8E
8.5N 144.OE
8.lN 142.7E

-----
8.6N

-----
7.6N

------
133.OE
------
128.OE

8.ON 141.5E
8.lN 140.OE
8.8N 138.5E
9.2N 137.lE

-----
8.8N

-----
15.3V

------
123.7E
------
121.8~

m
I
03

9.5N 135.4E
9.3N 13U.6E

10.2N 132.4E
10.3N 131.3E

10.9N 129.UE
9. EN 129.8E

11.7N 127.lE
11.5N 126.4E

-----
13.lN
-----
16.8N

------
122.OE
------
120.OE

10. EN
11. 2N
11.9N
12. 6N

129.5E
128.lE
126.5E
125.7E

12.2N 123.9E
13.~N 122.9E
lq.5N 121.7E
15.5N 121.8E,

17.7N 122.2E
18.4N 122.4E
19..1N 122.7E
19.3N 123.OE

-----
21.ON
-----
23.8N

------
120.5E
------

123.8E

13.7N
14.5N
15.3N
16. IN

124.7E
123.9E
123.5E
123.4E

-----
25.2N
-----
-----

--- ---
130.2E
------
------

17.2N 123.7E 17.2N 123.8E 20.9N 124.5E
18.4N 123.9E 18.3N 124.2E 22.9N 127.lE
19.6N 124.7E 19.4N 124.8E 22.9N 128,9E
20.6N 125.4E 20.4N 125.2E 23.9N 129.9E

24.2N 129.3E
26.5N 133.8E
26.3N 135,5E
26.7N 137.2E

-----
-----
-----
-----

------
------
------
------

20.8N 125.4E
21.7N 126.5E

21.lN 125.8E
----- ------

----- ------
----- ------

----- ------
----- ------

-----
-----

------
------

AVERAGE 24 HOUR ERROR - 0085 MI. V$, g
AVERAGE 48 HOUR ERROR - 0190 MI.
AVERAGE 72 HOUR ERROR - 0322 MI.



B. TYPHOON OLGA

1. STATISTICS

a. }Jumber

b. Number

28 JUN 2300Z-05 JUL 23002

of Warnings Issued - 29

of Warnings with Typhoon Intensity - 22

c. Distance Traveled During Warning Period - 2,382 MI

2. CHARACTERISTICS AS A TYPHOON

a. Minimum

b. Minimum

c. Maximum

d. Maximum

Observed SLP - 904 MBS at 01/2118Z

Observed 700 MB Height - 2268 !4 at 01/2100z

Surface Wind - 140 KTS (From Best Track)

Radius of Surface Circulation - 360 MI
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3. TYPHOON OLGA NARRATIVE

After a four month lull of tropical cyclone activity,
the subtropical ridge began to build in mid-June producing a
broad flow of easterlies in the tropics south of 25°N and in-
creasing tropical wave frequency.

The pre-Olga system was first noted by a wave passage
at !Iajuro in the Marshall Island group on the 24th. Signs of
a developing disturbance were detected as satellite pictures
from ESSA-8 and ITOS-1 on the 26th showed considerable convec-
tive activity and evidence of banding as the wave reached the
Truk-Ponape vicinity in the Central Carolines.

A tight pressure gradient existed south of the ridge
line causing strong easterlies and a westward movement of the
pre-Olga system in excess of 20 knots. This rate of forward
speed apparently inhibited the establishment of a circulation
at the surface until the system was southwestof Guam early on
the 29th. Reconnaissance detected a closed center at first
light just north of Ulithi Island with maximum winds of 35-
40 knots (Figure 5-4).

The newly-developed storm assumed a northwest course
upon entrance into the Philippine Sea as weakening occurred
along the subtropical ridge line in the vicinity of the Ryukyu
Islands. On this track, Olga was in a favorable region for
further intensification as she approached difluent flow aloft
associated with a 200 mb anticyclone south of the Ryukyu chain.
The forward-speed of the storm decreased to 13 knots and Olga
reached typhoon strength by evening on the 29th and within 36
hours became the season’s first super typhoon.

i)ee~ening had occurred at a rapid rate during this
period culminating in a 904 mb central pressure on July 1st
when Olga was 300 miles due east of the northeastern tip of
Luzon. This reduction of pressure represented an explosive
deepening of 62 mb in 24 hours. lJinds generated under the wall
cloud re~ion, surrounding a tight 6 mile diameter eye, were
estimated near 140 knots at this point (Figure 5-5). The
building of heights and establishment of a high cell in the
vicinity of Iwo Jima created a relative weakness in the- ridge
line near the 125th meridian while Olga was reaching her maxi-
mum intensity. The storm reacted to this opened avenue by
gradually shifting course northward on the lst.

A short wave in the westerlies was nearing the Asian
coast as the typhoon passed between Taiwan and Okinawa the
folldwing day. In response to the approach of the short wave,
the typhoon took a sharp turn to the northeast while passing
‘1OO miles abeam of Okinawa, and began to accelerate in forward

5-11



speed reaching 21 knots south of Kyushu some 12 hours later.
A developing low in the short wave system moving into the Sea
of Japan brought its influence on the scene by slowing and de-

flecting the storm’s course to the northwest. The weakening
Olga arrived ashore on Honshu’s Kii Peninsula south of Osaka
on the 5th with winds of tropical storm force.

Highest winds reported during the typhoon’s transit
through and west of the Ryukyu’s occurred at Kume Shims which
recorded 90 knots gusting to 110 knots during the early rnornin~
hours of the 4th some 50 miles east of the center.

Olga had weakened in strength considerably just before
reaching the Ryukyu’s early on the 3rd as dry air be~an to enter
the system. The vertical extent of convective activity associ-

ated with the storm was m,arkedly shallow durin~ the period it
traversed the East China Sea as reconnaissance aircraft were
topping the typhoon’s cloudiness at 10,000 feet.

Upon crossing Honshu and entering the Sea of Japan,
Olga merged with a cold low. Heavy rains attended the system
while crossing Japan and later as it drifted over South Korea.
The excessive rains (up to 13 inches in Japan) caused land-
slides and extensive flooding in some areas which was responsi-
ble for at least 8 deaths in Japan and 29 deaths in South
Korea. Damage was estimated near 10 million dollars in and
around Tokyo.

5-12



FIGURE5-4

WITHTROPICALSTORMPAMELAA SHORTDISTANCEEASTOF

MINDANAO,

FIGURE5-5 OLGA ON 1 JULY,OF SUPERTYPHOONINTENSITYLOCATED

EASTOF NORTHERNLUZONAS SEENBY CAMERA’SABOARD

ITOS-1,
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TROPICAL CYCLONE
POSITION AND

TYPHOON OLGA

02 -- 6/28/23002 TO 7/5/23002
FORECAST VERIFICATION .DATA

WARNING POSIT BEST TRACK 24 HR ,FCST 24 HR ERROR 48 HR FCST 48 HR ERROR
DT6

72 HR FCST 72 HR ERROR ‘
LAT LONG LAT LONG DIST LAT LONG DEG DIST— — —— xx AT~ ~G~— — ——

WARN
~

01

02
03
04
05

06
07
08
09

7> ;:

13

14
1s
16
17

18
19
20
21

22
23
24
25

26
27
28
29

28/2300Z 11.5N

29/05002 12.9N
29/11002 13.lN
29/17002 13.7N
29/23002 13.9N

30/0500Z 14.3N
30/11002 15.8N
30/17002 16.9N
30/2300Z 18.ON

01/05002 18.SN
01/1100Z 19.2N
01/17002 20.6N
01/2300Z 20.9N

02/05002 21.7N
02/11002 22.7N
02/17002 23.lN
02/23002 24.lN

03/05002 25.lN
03/11002 25.9N
03/17002 26.7N
03/23002 27.6N

04/0500Z 28.5N
04/1100Z 29.5N
04/17002 30.3N
OU/2300Z 31.9N

05/0500Z 32.7N
05/11002 33.9N
05/1700Z 35.ON
05/23002 36.5N

139.3E

136.9E
135.3E
133.7E
132.9E

131.9E
131.OE
130.3E
128.8E

127.5E
126.9E
126.2E
125.7E

125.3E
125.OE
124.9E
125.OE

125.lE
125.5E
126.OE
126.2E

128.7E
130.2E
131.8E
134.OE

135. OE
135.512
135.4E
133.lE

11.7N 139.lE 14.ON 132.6E 270-0012

089-0156
249-~
248-017’4
209-0150

189-0156
161-0036
180-0060
327-0054

299-004-8
360-0012
“ol!3:oo-9”r
.022-0030

090-0012
064-0036
161-0036
108-0036

296-0036
287-0078
264-0150’
260-Q ~E3.’
..

000-0054
071-0084
100-0222
--------

--------
--------
--------
--------

----- ------ --------

268-0294
239-0204
245-0252
217-0228

208-0270
224-017U
230-0210
007-0102

280-0114
041-0054
061-0216
070-0102

052-0114
054-0120
090-0006
165-0024

252-0072
317-0084
326-0018
--------

--------
--------
--------
--------

--------
--------
--------
--------

----- ------

12.7N 137.OE ~5..7N..129.25’
13.lN 135.3E 15.ON 129.~E
13.5N 133.9E 15.7N 127.3E
14.ON 132.9E 15,5N 127.6E

18.3N
17.5N
18. 3N
17. 8N

122.5E
123.7E
122. OE
123.2E

----- ------
20.3N 119.2E
----- ------
20.8N 119.2E

247-0348
--------
238-0372

‘i4.8N’ 131.8E’ 15.9N 127.2E
l“$;’8N-131.lE 18.7N 127.lE

17.8N
20.5N
21.ON
25.9N

123.OE
122.9E
121.9E
125.3E

126.4E
126.3E
129.6E
128.9E

130.5E
132.2E
132.2E
13U.lE

133.5E
13U.4E
134.8E
132.2E

----- ------
22.7N 118.9E
----- ------
30.2N 133.OE

--------
242-0414
--------
066-0342

16.8N 130.2E 19.lN 126.OE
17.7N 128.9E 21.7N 125.1E

18.5N 127.7E ~?~ 12!I.5E
19. 3N 126, 8E @~. gN,...12Z..5R
20.lN 126.lE 2~.%h 125.5E
20.9N 125.7E 24.7N 125.2E

26.9N
26.7N
28.7N
28.4N

----- ------
30,7N 134.lE
----- ------
31.5N 137. lE

--------
069-0210
--------
098-0156

21.8N 125.3~ 25.2N 125.5E.
(.~~.6N 125.lE”’: 26.3N 126.3E
23.3N 124.’9E 26.3N 126.3E
24.2N 125.OE 27.614 127.7E

29.7N
30.6N
30.6N
31. 5N

in ----- ------
35.2N 142.5E
----- ------
36.2N 143.8E

--------
077-0342
--------
--------

25.2N 125.3E 28.8N 128.OE
26.ON 125.t3E, 29.8N 128.8E
26.9N 126.OE 30.3N 129.lE
27.8N 127.OE 31.ON 128.4E

32.4N
35.ON
35.5N
34.8N

----- ------
----- ------
----- ------
----- ------

--------
--------
--------
--------

28.5N 128.7E 33.7N 135.OE
29.4N 130.3F 34..Y_N 137.4E
30.6N 132.lE 3~.5N 139.6E
31.9)J 134.OE 35.5N 142.8E

39.3N
37.O!J
35.63

lWQ.2E
150. OE
150.3E

----- ------
----- ------
----- ------
----- ------

--------
--------
-.------
------------- ------

32.8N 135.OE 35.7N 142.lE
33.9N 135..7E. ----- ------
~~.2N-” 135.lE ----- ------
----- ------ ----- .-----

--------
--------
--------
--------

-----
-----
-----
-----

------
------
------
------

----- ------
----- ------
----- ------
----- ------



c. TYPHOON WILDA

1. STATISTICS

a. Number

b. Number

09 AUG 0500Z-15 AUG 1700Z

of Warnings Issued - 27

of Warnings with Typhoon Intensity - 19

c. Distance Traveled During Warning Period - 1,860 MI

2. CHARACTERISTICS AS A TYPHOON

a. Minimum Observed SLP – 93~’MBS at 11/2100Z

b. Minimum Observed 700 MB Height - 2585 M at 11/2100z

c. Maximum Surface Wind - 105 KTS (From Best Track)—

d. Maximum Radius of Surface Circulation - 540. MI
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3. TYPHOON WILDA NARRATIVE

Wilds developed from a complex system that had its
origin in the region south of Marcus Island. The ITOS-1 satel-
lite pass on the 2nd of August indicated considerable convective
activity was occurring in an area between Eniwetok and Marcus
Island. This was rel-ated to a developing circulation in the
upper tropospheric Mid-Pacific trough which had been initially
evidenced in upper air data the day before.

_.,

An induced surface trough from this system drifted west
and developed into a broad circulation as it passed through the
Northern Marianas chain on the 6th. I!he presence of a 200 mb
shear line to its norfi-”prevented any mechanism for sufficient
outflow from the area and stifled further development. As the
system corssed into the Philippine Sea a complex situation was
created as no increase in net mass inflow into the circulation
was noted. The depression expanded and covered some 300 miles
in radius with two to three smaller surface circulations embedd-
ed as evidenced by ship data and satellite pictures. (Figure 5-6)

By the 9th the large circulation approached a more
favorable environment as it neared an area of weak anticyclonic
shear at 200 mb and less tropospheric vertical wind shear.
ESSA-8 displayed a horseshoe cloud band oriented toward the
north surrounding most of the depression and open to the south,
with maximum convective activity located in the northwest quad-
rant. It was from this northwest portion that Wilda rapidly
developed. A reconnaissance aircraft on an investigative mission
in the vicinity detected a partially developed wall cloud with
a central pressure of 986 mb.

Steering forces were weak ‘at this point and the newly
formed Wilds began a southwestward drift from a position 300
miles southeast of Okinawa. This movement was largely in res-
ponse to the influence of the circulation around the massive
low from which she developed.

During this time frame a mid-tropospheric high cell
over the northern East China Sea began to retrograde leaving a
weak trough area to the north of Wilds. As the high continued
to recede, the typhoon began to drift northward under its own
internal forces (Cressman, 1952) at 4 to 6 knots and intensify.
The generally weak gradient between the split ridge line favored
a slow northward movement for 3 days.

On this track the storm passed 35 miles east of Okinawa
during the night of the 12th to the 13th bringing gale force
winds to the island. Naha experienced 52 knots gusting to 64
knots with lowest barometer reading at 978 mb. The eye later
passed over the western edge of Amami-o-Shims the following

5-19



FIGURE 5-6 THE CLOUDINESSASSOCIATEDWITH THE LARGE PRE-WILDA

DEPRESSIONON 8 AUGUST APPEARSAS A DISORGANIZED

PATTERNTO THE ITOS-1SATELLITE,
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evening with a minimum pressure of 955.8 mb recorded at the
island weather station. -

In advance of an approaching trough in the westerlies
moving off Manchuriaj Wilds shifted to a northeast track on
the afternoon of the 14th and gradually began to increase in
forward speed. This course took the storm with 95 knot winds
near the center over Western Kyushu near l~agasaki later that
evening (Figure 5-7).

The typhoon was downgraded to a tropical storm. as it
entered the Sea of Japan with a rate of movement of 22 knots.
Wilds started to quickly lose her tropical characteristics as
she paralleled the western coast of Honshu some 120 miles off-
shore. After transforming to extratropical characteristics and
skirtins western Hokkaido on the 16th the system continued as
a well-developed low after passage of the Kamchatka Peninsula
on the 17th.

During its lifetime the typhoon reached its maximum
stren~th of 105 knots while east of Okinawa and maintained
itself near the 100 knot level until its landfall on the
Japanese Coast. Damafie reports placed at least 11 persons
killed and 326 injured in Japan as the storm brou{~ht heavy rain
(up to 18 inches) and strong winds to the southern portions of
J1span. Over 2,800 houses were reported partially or totally
destroyed and 97 vessels of various size sunk or washed away.
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TYPHOON WILDA

TROPICAL CYCLONE 10 -- 8/8/2300Z TO 8/15/1700Z
POSITIO:J AND FORECAST VERIFICATION LL4TA

WARNING POSIT
DTG G— ——

24 HR FCST 24 HR ERROR 48 HR FCST 48 HR ERROR 72 HR FCST 72 HR ERROR
LONG DEG DIST LAT—— LONG DEG DIST LAT—— LONG DEG DIST——

WARN
~

01
02
03
04

05
06
07
08

09
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27

09/05002 22.8N
09/1100Z 22.6N
09/17002 22.3N
09/23002 2i.8N

10/0500Z 21.7N
10/11002 22.ON
10/1700Z 22.2N
10/23002 22.6N

11/0500Z 23.3N
11/11002 23.6N
11/1700Z 24.4N
11/2300Z 24.8N

12/0500Z 25.3N
12/11002 26.ON
12/17002 26.6N
12/2300Z 27.lN

13/0500Z 28.ON
13/11002 28.7N
13/17002 29.4N
13/2300Z 30.4N

14/0500Z 31.2N
14/1100Z 32.lN
14/17002 33.4N
14/23002 34.9N

15/05002 37,0N
15/11002 39.9N
15/1700Z U2.9N

131.5E
130. 3E
129.lE
129, 5E

129.3E
129.5E
129.3E
129.OE

129.OE
128.9E
128.6E
128.6E

128.8E
129. 3E
129.OE
129.OE

129.OE
129.OE
129.OE
128.5E

128.6E
129.SE
130.5E
132.OE

134.9E
138.OE
140.8E

22.8N
22.5N
22.2N
21.7N

131.5E
130.4E
129.9E
129.4E

22.8N
21.9N
21.9N
20.6N

127.9E
124.8E
123.3E
126.6E

310-0102
269-0246
265-0324
228-0186

184-00~6
169-0066
211-0078
236-0114

275-0060
211-0030
270-0102
241-0060

204-005W
108-0198
126-0090
167-00S4

22.8N 124.4E
22.2N 118,8E
22.3N 117.3E
20,0N 122.4E

21.9N 127.lE
27.lN 125.OE
24.5N 125.OE
25.2N 123.6E

264-0252
261-0558
259-0642
232-04S6

207-0228
202-0144
240-0206
248-0312

271-0210
256-0192
259-0234
218-0096

170-0138
114-0426
125-0264
218-0246

--------

245-0204
229-0378
--------

--------
--------
--------
------ --

---------
------- -
--- -----

-----
23.ON
-----

20.6N

------
113.3E
------

118. 3E

--------
258-0822
--------

237-0708

--------

231-0348
--------
246-0480

--------
248-0390
--------

216-0276

--------
134-0564
--------
--------

--------
------- -
--------
--------

--------
--------
--------
--------

------- -
--------
--------

21.7N
22.ON
22.4N
22.7N

129.3E
129.3E
129,2E
129.lE

21.7N
22.7N
23.3N
23.7N

128.8E
129. OE
128. OE
127.lE

-----
25.ON
-----
27. IN

------
12U. OE
------
120.3E

23.3N
23.8N
24.5N
24.8N

129. OE
128.8E
128.8E
128.9E

25.4N
25.5N
26.6N
26.7N

127.8E
127.7E
127.lE
127.9E

28.lN 125.lE
27.9N 125.4E
28.7N 124.3E
29.lN 127,4E

-----
29.8N
-----
31. 3N

------
122.4E
------
128.7Ey

NJ
(n 25.3N

26.ON
26.6N
27.2N

129.OE
128.lE
129.OE
129.OE

27.lN
27.6N
28.6N
29.5N

128.6E
132.7E
130.2E
128.9E

28.9N 128.3E
29.4N 137.lE
30.8N 134.7E
31.9N 128.9E

-----
32.8N
-----
35.7N

------
145.3E
------
130.lE

28.ON
28.7N
29.5N
30.4N

129.lE
129.lE
128.8E
128.6E

[35.8N
32.9N
33.8N
34.lN

136.OE ‘
129.6E
129.9E
130.2E

053-0450
010-0036
314-00s0
235-0102

----- ------
38.ON 133.OF,
38.5N 133.5E
39.2N 134.2E

39.9N 134.6E
42.7N 136.7E
43.9N 137.OE
----- ------

----- ----.-
----- ------
----- ------

-----
---.-
-----
-----

------
------
------
------

128.Eb
129”.5E(

—.-
31.2N
2Z3N
33.4N
35.lN

3b.7N
36.UN
37.6N
43.ON

130.8E
133.lE
134.OE
136.8E

230-0234
226-0258
221:0402
----- ---

-----
-----
-----
-----

------
------
------
------

130.4E
132. OE

37.3N
39.5N
42.7N

134..5E
137. OE
139.7E

----- ------ --------
----- ------ --------
--- -- ------ --------

-----
-----
-----

------
------
------

AVERAGE 24 HOUR ERROR - 0146
AVERAGE 48 HOUR ERROR - 0290
AVERAGE 72 HOUR ERROR - 0512 MI.



D. TYPHOON ANITA 15 AUG 2300Z-22 AUG 0500Z

1. STATISTICS

a. Number of Warnings Issued - 26

b. Number of Warnings with Typhoon Intensity - 19

c. Distance Traveled During Warning Period - 2~01 MI

2. CHARACTERISTICS AS A TYPHOON

a. Minimum

b. !-linimum

c. Maximum

d. Maximum

Observed SLP - 912 MBS at 19/2055Z

Observed 700 MB Height - 2325 M at 19/2055z

Surface Wind - 135 KTS (From Best Track)

Radius of Surface Circulation - 480 MI
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3. TYPHOON ANITA NARRATIVE

As early as the llth upper air reports from !~arcus and
Wake Islands plus satellite pictures indicated an upper level
circulation in existence between the two islands. Two days
later an ESSA-8 view disclosed the system to have drifted south
of Marcus and enhanced in convective activity. Ship data indi-
cated the low aloft had reflected downward into the surface
pressure pattern as an induced wave.

This wave disturbance passed through the Northern
Marianas chain. durin~ the night of the 15th to 16th with evi-

dence of a developing circulation. A reconnaissance aircraft
investigated the system the following afternoon and located a
closed center with 995 mb central pressure 140 miles northwest
of Pagan Island and Tropical Storm Anita was named.

Anita proceeded west northwest and intensified to ty~hoon
strength within 18 hours while shifting to a more northerly
course on the 17th. The ridge line north of the typhoon began
to weaken considerably between Okinawa and Iwo Jima as a reflec-
tion of a slow moving trough in the westerlies east of Korea.
Meanwhile heights began to build east of Japan with the esta-
blishment of a strong center of action for the subtropical ridge
to’the northeast of Anita. This set up steering conditions
which resulted in a northwest path towards the Japanese coast–
line for the next three days.

While southwest of Iwo Jima on the 18th, Anita began to
approach a 200 mb trough over the Sea of Japan extending through
the Northern Ryukyu’s. As this trough provided an efficient
evacuation mechanism for the transfer of mass to the westerlies,
the central pressure began to respond. In the following 36
hours dropsonde measurements showed a progressive fall of 55 mb.
Reconnaissance aircraft radar presentations and infra-red satel-
lite view of the storm during the night of the 19-20th indicated
Anita had become highly organized in character (Figure 5-8).
The storm reached its peak intensity while attaining super ty-
phoon strength during the morning hours of the 20th as aerial
reconnaissance registered a 912 mb surface pressure in the eye
some 270 mi northwest of Iwo Jima (Figure 5-9).

At this point Anita started to increase her forward
speed to 15 knots and later to 17 knots due to the increased
southerly flow created between a strong mid-tropospheric hi~h
to the northeast and a cut off low in the East China Sea. The
eye of the typhoon crossed the coastline of Western Shikoku
about 40 N.M. southwest of Kochi City during the late morning
hours of the 21st with an accompanying storm surge of 7.7 feet
flooding parts of the city. At this time Anita had filled
and wind strength was near 105 knots. Naximurn sustained wind

--
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FIGURE5-8 NIN8USIV NIGHTTIMEINFRA-REoVIEW OF TYPHOONANITA (ORBIT1783) 19 AUGUST,

A TROP1CAL DISTURBANCEIS DEPICTEDNORTHEASTOF THE TYPHOONEAST OF THE

JAPANESEISLANDS,

FIGURE5-9 ANITA SOUTHOF SHIKOKUISLANDWITH SUPERTYPHOONWINDSAS DISPIAYEDTO

[TOS-1ON THE AFTERNOONOF 20 AUGUST,
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report occurred at ?lurotomisaki t?eather Station registering
100 kno%-s and gusts to 124 knots about 60 ,miles east of the

___ ..

center. Lowest pressure measured in th~a’rea was at Cape
Ashizuri 15 miles west of the center with 962.3 mb.

At least 31 vessels were reported sunk including the
2,739 ton Japanese ship Koyo ?Iaru along the coast of Japan
while heavy rains (up to 15 inches) caused floods and land-
slides inland. Statistics reveal at least 23 storm-related
deaths, “556 injured and over 5,000 houses partially or tc,tally
destroyed.

In response to a major trough moving off the China
coast, the typhoon recurved sharply after passage over
I-iiroshima and entrance into the Sea of Japan. On her north-
east course, at a rate greater than 20 knots, Anita quickly
lost typhoon intensity late on the 21st. She transformed to
an extratropical system as she passed west of IIokkaido by
the 22nd.
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E. TYPHOON BILLIE 23 AUG 0500Z-31 AUG 11OOZ

1. STATISTICS

a. Number of Warnings Issued - 34

b. Number of Warnings with Typhoon Intensity - 24

c. Distance Traveled During Warning Period - 1,697 MI

2. CHARACTERISTICS AS A TYPHOON

a. Minimum

b. Minimum

c. Y1aximum

d. Maximum

Observed SLP - 945 MBS at 28/OOOOZ

Observed 700 MB Height - 2624 M at 28/OOOOZ

Surface Wind - 110 KTS (From Best Track)

Radius of Surface Circulation - 600 MI
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3. TYPHOON BILLIE NARRATIVE

Billie formed in the Philippine Sea within the zone
of the intertropical trough on August 22nd. Prior to this,
extensive cloudiness had been depicted b,y satellite pictures
for several days in this area. The enhanced convection ap-
peared to be generated by increased southwest monsoon flow into
the region which apparently had been triggered by the presence
of Typhoon Anita in the Northern Philippine Sea.

Upon initial detection of a weak depression by recon-
naissance aircraft on the 23rd the storm intensified slowly
while drifting northward and reached typhoon force early on the
25th. The westerlies were displaced near 40°N during the lat-
ter part of August and steering initially was weak. However,
a high cell located east of Guam provided some steering and this
combined with the storm’s internal steering force for a north-
ward movement of 8 to 9 knots through the 27th.

As heights began to build slowly across Japan, Billie
swung to a northwesterly course during the afternoon of the
27th which caused the track to cross through the Ryukyu chain
just south of Amami-o-Shims. Prior to passage of the island,
Billie reached her lowest pressure of 945 mh and maximum strength
of 110 knots. (Figure 5-10)

Heights continued to build over the Sea of Japan and
the ridge line receded toward a higher latitude. The typhoon
began to turn more northward which eventually took the storm
just west of Chiejudo Island and into the Yellow Sea where it
paralleled the South Korean coastline. As drier air began to
enter the typhoon’s circulation, Billie was reduced to tropical
storm strength early on the 31st. The storm was being approached
by a westerly trough which caused the storm’s center to arrive
on the Korean coastline west of Kaesong. The tropical system.
rapidly transformed to extratropical character and accelerated
into Manchuria. At least 15 persons were reported killed due
to flooding and landslides associated with the storm’s rain-
fall over South Korea.

An unusual aspect during Billie’s lifetime was that
on five occasions a double wall cloud or concentric eye was
observed by reconnaissance crews. The first three instances
occurred during the 26th with the outer wall cloud 50 miles in
diameter and the inner 7 miles. Later on the 29th, as the
storm crossed the East China Sea, 2 cases were observed with
an outer diameter of 80 and inner of 20 miles.
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FIGURE 5-10 TOP - TYPHOONBILLIEAS SEEN BY ITOS-1 SATELLITE DURING THE AFTERNOON OF

27 AUGUST,

BOTTOM - THE EYE OF BILLIEON 28 AUGUST0400 (JST) - 27/1900 GMT AS

VIEWEOBY THE NAZE MITSUBISHIRADAR (10,4C!l)ON AMAMI-O-SHIMAISLAND

(COURTESYJAPAN METEOROLOGICALAGENCY), RANGE MARKSARE AT 100 KM

INTERVALS,
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TYPHOON BILLIE

12 -- 8/23/0500Z TO 8/31/11002
FORECAST VERIFICATION DATA

TROPICAL CYCLONE
POSITION AND
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29.9N 130.6E
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F. TYPHOON CLARA 26 AUG 0500Z-03 SEP 11OOZ

1. STATISTI(”

a. Number of WarninC Issued - 34

b. l~umber of Warnin~s with Typhoon Intensity - 13

c. Distance Traveled During WarninS Period - 2,449 [?1

2. CHARACTERISTICS AS A TYPHOON

a. ?linirnumObserved SLP - 965 HBS at 30/21002,

b. Minimum Observed 700 ME Height - 2789 M at 30/21002?

c. llaximum Surface Wind - 85 KTS (From Best Track)

d. Maximum Radius of Surface Circulation - 420 PII
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3. TYPHOON CLARA NARRATIVE

The fourth typhoon of August appeared on the scene in
its early stages as Billie was churninE the waters of t’ne
Philippine Sea east of Okinawa. Clara developed to typhoon
force at an unusually high latitude of 32°N. This was the 5th
Stor?llon record to reach typhoon intensity north of the 30th
parallel since 1945.

The pre-Clara system was first notea by the ITOS-1
satellite on the 21st south of. Marcus Island, The disturbance
was related to” an upper tropospheric circulation which had
separated from the lfid-Pacific trough. The system drifted in
a generally northward direction for the next tk’o days and gradu-
ally attained a warm core.

On passage of Marcus on the 24th, the island’s sounding
indicated warming greater than one degree at all levels from
850 to 300 mb. After passage of Marcus a weak surface circula-
tion developed.

The depression, not more than a deEree and a half in
diameter, reacted to a blocking ridge line to its north by com-
mencing a more westerly track at 9-11 knots.

During the period of the 25th to the 26th the Clara
circulation passed under a 200 mb shear line which acted as a
hostile environment for further development as mass outflow
from the system was retarded. Thus Clara barely attained mini-
mum tropical storm strength during this portion of her track.

Later on the 26th, the system moved from beneath the
shear line aloft, slowly strengthened and reached typhoon force
the following day although its circulation remained small.
Clara shifted to a northeast course 300 miles southeast of
Tokyo late on the 27th and came under surveillance of the radar
atop Mount Fuji (See Figure 5-11).

The typhoon missed connections with a short wave in the
westerlies passing to the north. It instead took a sharp turn
to the east on the 29th 120 mi abeam of Tokyo (Figure 5-12) as
flow to the rear of the trough forced the storm on an abrupt
change of course. For the next five days, Clara was effective-
ly cut off from the westerlies and maintained her typhoon inten-
sity along a 1,200 mile sinusoidal path towards Ocean Station
Victor.

Late on the 2nd, Clara began to turn to the northeast
and weaken along the periphery of the westward extension of
the subtropical high system centered near the Hawaiian Islands.
As increasing vertical shear was encountered and drier and
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cooler air entrained into the circulation the storm gradually
weakened until it was absorbed by a frontal system on the 4th.

During her eastward trek across the West Pacific, Clara
affected numerous vessels in the shipping lanes. The Swedish
vessel Sonette along with the Netherlands vessel Precent esti-
mated winds of 80 knots on their close encounters with the storm
respectively on the 30th of August and the 1st of September.

An interesting sidenote was that Hurricane Dot in the
Central Pacificl formed on the 1st of September and was re-
curving close to the International Date Line on the 2nd and
3rd. Reconnaissance planes that were fixing Clara from Wake
Island were called upon to position Dot before landing at
Midway Island. An unusual accomplishment thus took place on
the 3rd of September as reconnaissance aircraft fixed both a
typhoon and a hurricane on the same mission.

lDOt was the forecast responsibility of the central paCifiC

Hurricane Center, Honolulu.
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G. TYPIiOOI?GEORGIA 07 SEP 2300Z-14 SEP 2300Z

1. STATISTICS

a. Number of Warnings Issued - 26

b. ;Jumber of Warnings with Typhoon Intensity - 19

c* Distance Traveled During Warning Period - 1,718 !41

2. CHARACTERISTICS

a. lMinimum

D. Y1inimum

c. Maximum

d. Maximum

Observed SLP - 904 MBS at 10/20402

Observed 700 MB Height - 2390 M at 10/0600Z

Surface Wind - 140 KTS (From Best Track)

Radius of Surface Circulation - 360 MI

\,
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3. TYPHOON GEORGIA NARRATIVE

An ITOS–1 photograph on the 4th indicated that an upper
tropospheric circulation in existence west of !larcus Island had
developed a significant increase in convective activity along
its southern periphery. The disturbance drifted southwestward
toward the northern Marianas with an induced trou~h appearing
on the 0000GMT surface chart on September 5th. The system
continued on its southwestward track with a small surface cir-
culation f~rming west of the Marianas a day later. An aerial
reconnaissance investigation on the 8th revealed that tropical
storm force had been reached and the first warning on Georgia
was issued (1’igure 5-13).

The storm began a westward march at 11 to 13 knots
across the Philippine Sea as guided by the southern boundary of
the subtropical ridge. Typhoon force was achieved early the
next morning as difluent equatorward flow over the storm, from
the 200 mb ridge extension south of Japanl favored further
deepenin~.

Early on the 10th Georgia began to shift to a slightly
more west northwest track, and that evening, as she neared the
Luzon coastline, maximum winds occurring near the center reached
super typhoon force near 140 knots. The ITOS-1 satellite showed
a tightly organized ring of convective activity surrounding the
storm near this time (Figure 5-14). This was further evidenced
in the fact that Casiguran Vleather Bureau Station on the Luzon
coast, 90 miles from the center, had yet to experience gale force
winds although the typhoon was only 6 hours from landfall. A
reconnaissance aircraft in the 10 mile diameter eye of Georgia,
a few hourg before she struck shore, recorded an extremely warm
500 mb temperature of 14.5°C and indicated the deepening trend
had reached 904 mb.

The typhoon slammed into North Central Luzon during the
early morning hours of the llth near Cape San Ildefonso.
Extensive damage was suffered at Casiguran, which was 15 N.M.
north of the center at landfall, and several surrounding small
villages along the coastline. Minimum pressure at Casiguran was
reported at 977.5 mb with winds estimated at 120 knots. By
contrast the storm did not produce excessive torrential ra~ns
but was relatively dry with only 5.44 inches rec’orded durin~ its
passage at the weather station. Ninety-five persons were killed
during the onslaught and an additional 80 people reported missing.
Property damage was fixed near 1.4 million dollars.

The storm continued on a west northwest track across
Luzon and emerged into the South China Sea 12 hours later of
minimum typhoon strength due to the disrupting mountainous
terrain of the island. A weakness in the ridgeline over China
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FIGURE 5-13 ITOS-1 PHOTO OF GEORGIA AS A DEVELOPING TROPICAL STOR! ON 8 SEPTEMBER,

FIGURE 5-14 SUPER TYPHOON GEORGIA /!SV]IWO BY ITOS-1 ON 10 SEPTEM8ER JUST EAST OF LUZON,
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provided a path for Georgia to recurve on a northward course
with ultimate landfall occurring some 70 miles east of
Hong Kong on the l~th.

The storm’s intensity remained near 70 to 75 knots durinS
its trek across the South China Sea while its eye was noted by
reconnaissance crews to have expanded to some 70 miles in
diameter.

By the 13tn the storm came under surveillance of the
radar at the Royal Observatory “at Hong Kong and was later
observed to cross the South China coast the following mornin~.
Maximum gusts of 59 knots occurred at the Hong Kong Interna-
tional Airport while peak ~us-ts of 56 knots were registered at
the Royal Observatory. GeorSia weakened rapidly after landfall
and dissipated over land.
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H. TYPHOON HOPE 20 SEP 0500Z-29 SEP 0500Z

1. STATISTICS

a. Number of Warnings Issued - 37

b. Number of Warnings with Typhoon Intensity - 27

c. Distance Traveled During Warnins Period - 3,034 ?’!1

2. CHARACTERISTICS AS .4 TYP11OON

a. ?Iinimum Observed SLP - 895 NBS at 23/2100Z

b. Minimum Observed 700 M!3 Height - 2219 1!at 23/2100Z

c. Maximum Surface Wind - 150 KTS (From Best Track)

d. Maximum Radius of Surface Circulation - 180 MI
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3. TYPI:OON HOPE NARRATIVE

Hope spent her seven day period of typhoon intensity
describing a parabolic track around the September mean posi-
tion of the subtropical high pressure system in the West
Pacific.

Digitized ITOS–1 mosaics indicate that the initial
disturbance can be tracked back to the Central Pacific south
of Johnston Island as early as the 14th. Successive mosaics
showed the system to move westward about 5 degrees of longitude
per day with an apparent slowdown on crossing the International
Date Line. On the 19th a reconnaissance aircraft was dispatched
from Wake Island to the suspect area and located a weak circu-
lation north of the Narshall Islands with a 1007 mb central
pressure.

The tropical cyclone progressed on a west northwest
course north of the Caroline Islands at 14 to 15 knots for the
next two days. Upon reaching typhoon intensity early on the.
22nd, Hope changed to a northwestward course as the ridge line
weakened in the vicinity of 145-150°E. The storm moved on
this heading for two days and continued to deepen reachin~
super typhoon force during the night of the 23rd to 24th. (See
Figure 5-15.)

The 200 mb pattern at this time resembled that described
by Miller (1957) as favorable for maximum intensity for
hurricanes,. An upper tropospheric trough extending from
Southern Japan and west of Iwo Jima was stationed to the north-
west of the typhoon. This combined with Hope’s already large
upper level anticyclone, provided considerable evacuation of
mass outflow to the westerlies.

Aerial reconnaissance at daybreak on the 24th log~ed
a central pressure of 895 mb, the lowest to occur in the
Northern liemisphere during 1970. When compared with the drop-
sonae reading 24 hours earlier of 979 mb, this represented a
phenomenal drop of some 84 mb2. A 14.5°C rise in temperature
was noted on penetration at the 700 mb level with 27°C recorded
inside the eight mile diameter eye. .??aximumwinds at this time
were estimated to be 150 knots.

The typhoon dropped below super status the following
morning as it neared the Volcano Island group on a slightly
more northward course. The center passed 30 miles east of
Chi Chi Jima the evening of the 25th with the island reporting

4A drop of 87 mb in 24 hours was observed in IDA-1958, as the
typhoon reached a record low central pressure of 877 mb (see
Jordan, 1959).
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FIGURE 5-15 ITOS-1VIEW OF SUPER TYPHOON HOPE ON THE AFTERNOON OF 23 SEPTEMBERDURING

PERIOD OF MAXIMUM DEEPENING,

FIGURE 5-16 TYPHOON HOPEAS SEEN BY lTOS-1 ON 25 AUGUSTA SHORT DISTANCE FROM CHI

CHIJIMAISLAND,
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45 knot sustained and wind gusts to 89 knots with a barometer
reading of 972.5 mb (Figure 5-16).

Hope shortly thereafter began to recurve and shift to
a northeastward heading on the 26th. Like Clara, the storm
was too far south to be accelerated northeast by an approaching
snort wave in the westerlies. By the next day it was forced
on an easterly track by the northerly component behind this
trough . However, the steerin; eventually pushed Hope south of
east on the 28th toward the Plld-Pacific 200 mb shear line.
This effectively reduced Hope to less than typhoon intensity
in a 12 hour period as outflow fro,m the system was i,mpeded.
As the storm drifted further south and under the shear aloft,
it weakened to depression status and began to describe an anti-
cyclonic hook to the west as it slowly dissipated.

The marked demise of a developed typhoon remaining over
warm waters is an unusual event in the West Pacific, however,
a not too infrequent occurrence in the Atlantic. Similar cases
are mentioned by Sugg and Pelisser (1968) in discussion of
Hurricane Beulah in the Western Carribean in 1967 and Simpson,
Sugg and Staff (1!370) for Hurricane Holly in the Atlantic in
1969.
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I. TYPHOON IRIS 03 OCT 2300 Z-08 OCT 0500Z

1. STATISTICS

a. Number of Warnings Issued - 18

b. ijumber of Warnings with Typhoon Intensity - 11

c. Distance Traveled During Warning Period - 492 MI

2. CHARACTERISTICS AS A TYPHOON

a. Minimum Observed SLP - 944 PIBS at 06/0902Z

b. Minimum Observed 700 !’lBHeight - 2743 M at 06/0315Z

c. Maximum Surface Wind - 100 KTS (From Best Track)

d. Xaximum Radius of Surface Circulation - 180 MI
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3. TYPHOON IRIS NARRATIVE

Iris was the first tropical storm in the waters of the
South China Sea to develop to typhoon strength in the month of
October since 1957.

A surge in the northeast monsoon late in September
created a rather sharp northeast to southwest shear line
across the South China Sea by early October. This intensified
the lower tropospheric cyclonic shear in the western portion
of the area and as the surge began to recede on the 2nd, a
small weak circulation remained off the Vietnam Coast.

Evidence of a developing storm became apparent on the
3rd as gradient level winds (3,000 feet) along the central
Vietnam Coast ran as high as 46 knots while showing a sharp
cyclonic curvature. An aerial reconnaissance investigation
on the 4th located Iris 135 miles east of Quang Ngai with maxi-
mum winds of 45 knots, a weak wall cloud, and a central pres-
sure of 992 mb.

With the presence of a southern extension of a mid-
tropospneric ridge to the east of the storm and a weak trough
to the northwest, Iris moved at a rate of 5 to 6 knots towards
the northeast. Evidence of further deepening was noted during
the morning of the 5tn (Figure ’5-17) as the USS Chipola passed
within 3 miles of the eye recording a barometer drop to 985 mb,
while the Chinese weather station in the Parcel Island group,
10 miles west of the center, reported winds of 68 knots.

A jet max associated with a 200 mb trough in central
China provided the main mechanism for outflow from the system
as Iris reached its maximum intensity the afternoon of the 6th
about 140 miles south of Hong Kong. Aerial reconnaissance at
this time observed a central pressure of 944 mb and winds
estimated near 100 knots.

The eye of Iris came under surveillance of the Hong Kong
Royal Observatory radar early on the 7th (Figure 5-18) and com-
menced to slow to a forward speed of 3 knots. The system com-
pletely collapsed in less than a 24 hour period as a 200 mb
short wave emerging from the Gulf of Tonkin arrived in the vici-
nity on the 7th. Upon drifting over the storm the confluent
pattern aloft inhibited any further outflow from the storm and
by the following afternoon the typhoon was reduced to little
more than a depression. All traces of Iris had disappeared by
the 9th.
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FIGURE 5-17 ITOS-1 PHOTO OF IRIS THE AFTERNOON OF 5 OCTOBER AS A NEWLYDEVELOPED

TYPHOON,

FIGURE 5-18 TYPHOON IRIS LOCATED SOUTH OF HONG KONGON 7 OCTOBER,
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TYPHOON IRIS

TROPICAL CYCLONE 19 -- 10/3/1100Z TO 10/8/0500Z
POSITION AND FORECAST VERIFICATION DATA

BEST TRACK
LAT LONG—_

24 HR FCST 24 flR ERROR 48 HR FCST 48 HR ERROR 72 HR FCST 72 HR ERROR
i,AT LONG DCG DIST LAT—— LONG DEG DIST LAT—— LONG DEG DIST—_

WARN
NO.

01

02
03
04
05

06
07
08
09

10
11
12
13

14
15
16
17

18

WARNING POSIT
LA LONGDTG ~

03/23002

04/0s002
ou/llooz
04/1700z
04/2300Z

15. 5N

15.6N
15.7N
16.2N
17.ON

111.3E

111. 3E
111.6E
112. 5E
112.4E

112.8E
113.2E
113.3E
113.lE

113.8E
114.lE
114.?E
llk,9E

114.6E
114.9E
115.OE
115.5E

115. 8E

lS.4N 111.OE 15.5N 111.3E

15.6N 111.iE
15.7N 111.6E
17.4N 114.lE
18.9N 114.3E

217-0108

215-0138
208-0150
140-0090
113-005Q

116-0048
086-0084
090-0078
329-0102

342-0096
054-0078
048-0102
326-0002

--------
------.-
--------
--------

--------

15,1N 109.7E 219-0324

221-0360
222-0378
--------
084-0150

082-0114
067-0234
068-0198
--------

--------
--------
--------
------- -

--------
--------
--------
------- .

------.-

----- ------ --------

--------
--------
--------
075-0306

--------
--------
--------
--------

--------
--------
--------
------ .-

--------
--------
--------
--------

------- -

15.6N 111.4E
16.ON 111.8E
16.4N 112.2E
17.ON 112.5E

15.2N
15. 3N
-----
20.9N

109.7E
109.5E
------
117. lE

----- ------
----- ------
----- ------
22.7N 121.OE

o!i/0500z
05/llooz
05/17002
0$/23002

17.5N
18.ON
18.5N
19.3N

17.5N 112.7E
18.ON 112.9E
18.6N 113.OE
19.3N 113.3E

19.WN 114.7E
20.lN 115.4E
20.3N 115.5E
22.lN 113.4E

22.4N 114.lE
21.8N 116.2E
22.3N 116.7E
21.9N 115,1E

22,2N 115.3E
22.2N 115.3E
----- ------
----- ------

----- ------

21.lN
22.6N
22.4N
-----

116.8E
118.9E
118.7E
------

U-I

I

----- ------
----- ------
----- ------
----- ------4

NJ

06/05002
06/1100Z
06/1700Z
06/23002

19. 8N
20.lN
20.6N
20.5N

19.8N 113.8E
20.ON 113.9E
20.3N 114.lE
20.6N 114.4E

-----
23.9N
24.4N
23.3N

------
118.OE
118.9C
115!6E

----- ------
----- ------
----- . -----
----- ------

07/05002
07/llooz

07/1700z
07/2300Z

20.8N
21.lN
21.6N
2.1.lN

20.8N 114.7E
21.ON 115.OE
21.lN 115.3E
21.3N 115.6E

----- ------

23.7N
-----

115.7E ----- ------
----- ------
----- ------
----- ------

------
------
-----------

08/05002 21. 3N ----- ------ ----- ------

AVERAGE 29 HOUR ERROR - 0090 MI.
AVERAGE 48 HOUR ERROR - 0251 MI.
AVERAGE 72 HOUR ERROR - 0306 N1.



J. TYPHOON JOAN 09 OCT 2300Z-18 OCT 0500Z

1. STATISTICS

a. Number of Warnings Issued - 34

b. Number of Warnings with Typhoon Intensity - 25

c. Distance Traveled During b?arning Period - 2,254 MI

2. CHARACTERISTICS AS A TYPHOON

a. Minimum Observed SLP - 901 MBS at 12/2100z

b. Minimum Observed 700 MB Height - 2332 tflat 12/2100Z

c. Maximum Surface Wind - 150 KTS (From Best Track)

d. Maximum Radius of Surface Circulation - 720 M1
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3. TYPHOON JOAN NARRATIVE

Joan was the first of two sister super typhoons to
strike the Republic of the Philippines within a period of a
week.

The disturbance which was to become Joan entered on
stage in the Truk-Ponape area of the Caroline Islands on the
8th of October. Upper air data revealed the existence of a
200 mb circulation two days earlier and by the 8th a downward
reflection of the system appeared as a wave in the surface
pressure pattern. Meanwhile, the subtropical ridge was strength-
ening, producing a tightening pressure gradient and resulting
in favorable relative vorticity pattern for increasing mass in-
flow into the system. As a consequence of the strong easterly
trades the wave disturbance began a westward movement of 17
knots. A surface circulation developed by the mornin~ of the
9th and that aftern_Q,on, Joan passed Ulithi Atoll havin~ reached
tropical storm force.

Upon achieving typhoon intensity by noon the llth, the
storm’s forward speed reduced to 11 knots while it moved within
the southern periphery of a 200 mb anticyclone situated 300
miles southeast of Okinawa. In response to the increasing di-
vergence pattern aloft, the central pressure began to drop
steadily from 976 to 924 mb by late the following afternoon.
As Joan approached super typhoon intensity, she reacted to a
weakness in the ridge line and shifted to a more northwesterly
component, thus aiming the storm at the southeastern peninsula
of Luzon.

The cooler upper tropospheric environment of westerlies
surrounding the typhoon’s northern periphery served as a marked
zone of contrast to the vast quantities of warm air being pumped
out from the wall cloud region during this deepening period.
The strong thermal wind effect in this area of merging air con-
tributed to the production of an upper jet of wes’terly winds
extending over a considerable distance. Evidence of the exten-
sive outflow in existence on October 12th is depicted by the
generation of a long band of cirrus stretching some 1,200 miles
from Manila to Guam (see Figure 5-19). The narrow jet along
the northern and eastern periphery of Joan was present as far
east as Guam which reported at 200 mb west northwesterly winds
of 50 knots.

The severity the typhoon had attained was testified to
by an aerial reconnaissance crew which entered Joan before day-
break on the 13th. Upon penetration of the wall cloud region,
the aircraft encountered severe turbulence accompanied by a “g”
load force of 2.5. Once in the eye,the closed wall cloud
topping above 35,000 feet gave a stadium bowl effect as revealed
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by the continuous lightning occurring in all quadrants of the
encircling coliseum. A dropsonde reading of 901 mb and max
700 mb temperature of 23.5°C was obtained while orbiting in the
25 mile diameter eye. Maximum surface wind occurring under
the wall cloud region was estimated at 150 knots as daylight
began. Looking for a weakness in the radar return to avoid
further encounters with severe turbulence, the aircraft was
forced to climb to 22,000 feet before exit was made. The tem-
perature recorded at 500 mb during this climb was measured
at +8.4oC.

Joan made landfall near noon in the Lagonoy Gulf region
of southeastern Luzon after skirting the southern coast of
Catanduanes Island. The U. S. Coast Guard loran station on
the island, 30 miles north of the center, registered winds of
90 knots gusting to 110 knots before the anemometer failed.
Lowest barometer reading was 973 mb. On the southern portion
of the island the Philippine Weather Bureau station at Virac
was heavily damaged but ,recorded a minimum sea level pressure
of 950.7 mb and winds estimated near 150 knots.

The typhoon swept through the southern extent of Luzon
moving across Bicol and Ta.galog provinces and gradually losing

strength. Passing some 20 miles south of Manila on the morning
of the 14th, the International airport reported peak gusts of
84 knots and a 976.9 mb pressure reading while the Coast Guard
vessel USCGC Blackhaw anchored in Manila Bay sustained gusts
of 75 knots.

Upon her entrance in the South China Sea, aircraft fixes
traced a cycloidal track during the 14th and 15th. The trajec-
tory over rugged terrain of Luzon had disorganized the vertical
structure around the central eye region of Joan. Apparently,
the surface center was showing an oscillating behavior while
embedded within a more stable upper center describing a uniform
westerly track.

During this time frame, the area of gale force winds
grew in size to more than 250 miles in radius from the center
while the eye diameter expanded to some 80 miles. This area
filled almost the entire northern half of the South China Sea
ranking Joan as the largest typhoon in size in 1970 (Figure
5-20). The shipping traffic in this region felt its fury as “
at least one 390-foot vessel was in distress for over 24 hours.

A slow moving trough in the westerlies over Central
China began to weaken the ridge line along 105-115°E on the
15th. This provided a path foramo~ northward component and
Joan headed on a coursetoward thenortheastern tip of Hainan on
the morning of the 17th. It was of minimal typhoon strength
and weakened considerably on passage up the Luichow Peninsula
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slowly dissipating further inland over South China.

The typhoon left in its wake some 575 people dead and
1,590 injured, plus an additional 193 missing in the Republic
of the Philippines. Damage was estimated near 74 million clol-
lars (U.S.) with at least 80,000 people reported to be homeless
and an agricultural crop loss of 92 percent in the region
affected. These figures rank the storm high on the list of
most destrucitve to affect that country.
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K. TYPHOON KATE 15 OCT 05002-25 OCT 11OOZ

1. STATISTICS

a. ~Jumber of Warnings Issued - 42

b. Number of Warnings with Typhoon Intensity - 34

c. Distance Traveled During Warning Period - 2,317 MI

2. CHARACTERISTICS AS A TYPHOON

s. Minimum Observed SLP - 938 MBS at 16/2100Z

b. Ninimurn Observed 700 MB Height – 2554 ?4 at 22/2100z

c. ~laXimUm Surface ‘Jind - 130 KTS (From Best Track)

d. ?~aXimUm Radius of Surface Circulation _ 540 ~.~1
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3. TYPHOON KATE NARRATIVE

Mhile Joan was making headway in the South China Sea,
Kate appeared on the scene developing south of Yap and commencing
on an unusually low latitude track.

The initial impulse that later became Kate first revealed
itself on the ?lajuro upper air sounding in the Narshalls with
winds showing a cyclonic shift in the 700 mb and 500 mb levels
on October 7th. The perturbation continued westward but realigned
along a lower latitude apparently in response to the building
heights to the rear of Joan. The ITOS-1 picture on the 13th
showed a marked flare up in convective activity as the system
moved under considerable difluent flow generated by equator-
ward outflow from Typhoon Joan some 1,300 miles to the northeast.

An organized pattern of clouds was apparent 300 miles
south of Yap the following day. By the time a reconnaissance
aircraft reached the area the afternoon of the 15th, Kate was
near typhoon intensity with a wall cloud in process of forming,
a central pressure of 986 mb and winds estimated near 60 knots.

During its westward journey in the following 3 days the
typhoon remained small but concentrated. Shifting course
slightly northwest the afternoon of the 17th (Figure 5-21),
the storm aimed for the Davao Gulf of Mindanao reaching super
typhoon strength some 24 hours later. The following evening
its center arrived ashore 30 miles south of Davao City being
the second typhoon to strike the Philippines in 4 days. Evidence
of the highly concentrated nature of Kate at this time could be
testified to by Davao not reportin~ a wind higher than 25 knots!
Over 5,000 houses and other structures were lost in the accom-
panying storm surge, heavy rains and flooding in Southern
Mindanao. Kate proved to be the most costly typhoon of the
season as she struck an area unaccustomed to the effects of
tropical cyclones and where light housing materials are common.
A total of 631 persons perished with an additional 284 still
counted as missing. Damage estimates were close to 50 million
dollars (U.S.) The death toll counted surpassed all other
typhoons on record in the Philippines and ranked Kate as the
greatest killer cyclone experienced by that country.

Once over the Sulu Sea the storm was surprisingly intact
after passing through the mountainous terrain of Mindanao.
Kate slowly regained strength reachinZ typhoon strength just
before passage over Busuanga Island. Tl)e Talam~olan !~. S.
Coast Gurad LORAN station on the island reported gusts to 76
knots and a barometer reading of 989.9 mb.

Kate s~wung to a northward heading paralleling the western
Luzon coast and slowing in forward speed asshe approached the
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ridge line (Figure 5-22). As height rises to the north blocked
any further advancement, she slowly turned on a westward course
on the 22nd setting siZhts for the Indochina coastline.
Increasing in forward speed to 10 knots, the storm started to
weaken on its west southwesterly track. Kate arrived onshore
on the 25th just south of DaNang reduced to tropical storm force
and bringing gale winas to the coast. The ?3aNang airfield
reported winds 40 knots g-usting to 66 knots. The storm lost
intensity and later dissipated inland over the plateau region.
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FIGURE 5-21 ITOS-1DEPICTSTYPHOONKATEON 17 OCTOBERDURINGITSLOWLATITUDE

TRACKTOWARDS!lINDANAO,

FIGURE5-22 KATE WEST OF LUZONAS SEEN BY ITOS-1ON 22 OCTOBER,
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I’YPHUC)NKArE

TROPICAL CYCLONE 22 -- 10/14/05002 TO 10/25/11002
POSITION AND FORECAST VERIFICATION DATA

WARNING POSIT BEST TRACK 24 HR FCST
_~

24 HR ERROR 48 HR FCST,
LONG ~~

48 HR ERROR 72 HR FCST 72 HR ERROR
—— —. _ LAT LONG DEG g7mnrf?mL.— —

WARW
NOJ

01
02
03
04

05
06

8:

:;
11
12

13

i:
16

17
18
19
20

21
22
23
24

25
26

::

29
30
31
32

33
34
3s
36

37
38
39
40

41
42

DTG

15/05002
15/11002
15/17002
15/23002

16/05002
16/11002
16/17002
16/23002

17/05002
17/11002
17/1700z
17/23002

18/05002
18/1100Z
18/17002
18/23002

19/05002
19/11002
19/17002
19/2300Z

20/05002
20/11002
20/17002
20/23002

21/05002
21/11002
21/17002
21/23002

22/0500Z
22/11002
22/17002
22/23002

23/05002
23/11002
23/17002
23/2300Z

24/05002
24/11002
24/17002
24/23002

25/0500Z
25/11002

4.4N 138.2E
4.6N 137.6E
4.2N 136.6E
5,4N 135.3E

5.3N 134.5E
4.6N 132.5E
4,7N 131.5E
4.5N 130.8E

U.5N 130.OE
4.8N 129.lE
5.ON 128.OE

- 5.3N 127.7E

6.ON 126.3E
6.5N 125.UE
7.lN 124.3E
7.6N 123.4E

9.3N 122.6E
10. lN 121. 8E
10.8N 120.7E
11.6N 120.6E

12.4N 119.5E
12.9N 119.lE
13.5N 118.5E
14.lN 118.lE

15.ON 117.8E
15.5N 117.7E
16.ON 117.5E
16,2N 117.5E

4.4N
4.3N
4.7N
5.lN

138.lE
137.4E
136.5E
135.2E

5.6N
5.9N
4.9N
8.3N

136.lE
135.3E
133.5E
131.5E

131.lE
127.7E
127.2E
127.5E

126.8E
125.9E
124.9E
124.6E

066-0144
064-0174
078-0108
011-0234

023-0156
305-0102
306-0078
165-0024

158-0060
160-0066
165-0096
150-0144

176-0108
189-0084
195-0090
202-0114

351-0042
327-005U
270-0096
299-0048

288-0054
284-0024
256-0024
300-0030

005-0084
016-0084
029-0084
046-0090

030-0096
024-0102
037-0108
078-0186

048-0114
082-0084
064-0012
270-0060

275-0060
--------
--------
-----.--

--------
--------

7.2N
7.4N
6,5N

10.3N

132.8E
132.OE
130.3E
128.lE

0k6-0228
044-0228
049-0144
007-0300

031-0186
264-0114
229-0078
151-0174

153-0228
154-0216
160-0234
165-0270

189-0162
211-0126
220-0132
233-0162

268-0132
278-0162
273-0210
300-0126

284-0072
352-0048
360-0066
004-0108

023-0204
0.31-0234
043-0258
050-0312

048-0336
048-0324
050-0306
072-0306

039-0180
--------
--------
--------

--------
--------
-.--.---
--------

--------
--------

-----
8.7N

-----

12.ON

------
128.2E
------
12U.4E

--------
054-0198
--------
016-0228

--------
220-0186
--------
160-0318

------- -
159-0312
--------
176-0318

--------

238-0234
--------
253-0258

--------
309-0246
--------

344-0216

--------

019-0168
--------
032-0306

--------
046-0468
--------

005-0528

--------
---.----
--------
--------

--------
--------
--------
--------

--------
--------
--------
--------

--------
--------

4.6N
4.6N
4.5N
4.4N

133.8E
132.6E
131.6E
130.7E

6.9N
5.6N
5.7N
b.9N

8.7N
6.5N
6.6N
5.7N

128.OE
123.4E
123.3E
12U.8E

-----
7.5N

-----
6.7N

------
119.6E
------
122.2E

4.5N
4.6N
4.9N
5.3N

130.OE
129.2E
128.UE
127.4E

5.ON
5.6N
5.9N
6.2N

5.9N
6.6N
7.lN
7.3N

9,4N
10.8N
11.7N
12.4N

124.2E
123.UE
,122.4E
121.5E

-----
7.8N

-----
8.8N

------
120.8E
------
118.7E

6.ON
6.7N
7.5N
8.3N

‘9.3N
9.9N

10,8N
11. 7N

12.lN
12.7N
13.4N
14jlN

14.8N
15.4N
15.9N
16.3N

16.4N
16.5N
16.6N
16.7N

16.5N
16.3N
16.lN
16.ON

126.3E
125.4E
124.4E
123.3E

7.5N
8.5N
9.3N
9.9N

122.5E
121.4E
120.5E
119.5E

118.9E
117.7E
117.OE
116.OE

-----
13.3N
-----
15,0N

------
114.3E
------
112.9E

122.4E
121.7E
121.OE
120.3E

12.8N
13.5N
13.4N
14.5N

119.2E
118.3E
116.8E
117.5E

14.7N
15. 8N
16.lN
17.4N

115.6E
114.9E
113.8E
115. 3E

-----
19.lN
-----
20.2N

------
113.2E
--- ---
114.8E

cm
I
(.0
o 119.4E

118.9E
118.5E
118. 3E

15.lN
15.5N
15.oN
16.6N

116.9E
.117.3E
117.OE
116.7E

16.7N
17.3N
17.7N
18.5N

115.7E
116.4E
116.2E
116.OE

-----
19,2N
-----
20.5N

------
115.8E
------
115.6E

117.9E
117. 8E
117.5E
117. 3E

17.8N
17.9N
17.9N
17.8N

117.lE
117.lE
117.lE
117.lE

19.9N
19.9N
19.5N
19.5N

116.9E
116.9E
116.9E
116,9E

-----
21.4N
-----
21.ON

------
116.8E
-.----
116. 8E

16.5N 117.OE
16.8N 116.7E
16.8N 116.3E
16.5N 116.2E

16.8N 115.5E
16.5N 114.9E
16.4N 113.8E
16.lN 112.6E

16.OIJ 111.6E
15.9N 11O.9E
15.9N 11O.1E
15,9N 109.2E

117.OE
116.6E
116. 3E
115.9E

18.lN
18.lN
17.8N
16.8N

116.UE
115.6E
115.OE
116.OE

19. 8N
19,6N
19.2N
17.4N

116.2E
115.OE
114.lE
llU.4E

-----
21.lN
-----
18.ON

------
11*.6E
------
112.4E

114.8E
113.8E
112.7E
111.7E

17. 3N
16.lN
16.ON
15.8N

113.2E
112.3E
110. 2E
108.1E

18.lN
15.9N
15.9N
-----

110. 3E
109.OE
106.2E
------

-----
-----
-----
-----

------
------
------
------

16.ON
15.9N
15. 9N
15.8N

15.7N
-----

111,7E
11O.8E
11O.OE
109.2E

15.8N
15.8N
15.8N
-----

107.2E
106.7E
106.4E
------

-----
-----
-----
-----

------
------
------
------

-----
-----
-----
-----

------
------
------
------

15.9N 108.2E
16.ON 107.3E

108.3E
------

-----
-----

------
------

-----
-----

------
------

-----
-----

------
------

AVERAGE 24 HOUR ERROR - 0089 MI.
AVEMGE 48 HOUR ERROR - 0192 MI.
AVERAGE 72 HOUR ERROR - 0284 MI.



L. TYPHOON PATSY 14 NOV 0500Z-22 NOV 0500Z

1. STATISTICS

a. Number of Warnings Issued - 33

b. Number of Warnings with Typhoon Intensity - 19

c. Distance Traveled During Warning Period - 2,917 MI

2. CHARACTERISTICS AS A TYPHOON

a. ~~inimum observed SLP – 918 MBS at 18/2200Z

b. Minimum Observed 700 MB lleight - 2256 F! at 18/0957Z

c. Maximum Surface Wind - 135 K3S (From Best Track)

d. Maximum Radius of Surface Circulation - 600 MI

/
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3. TYPHOON PATSY

Culminating a
in embryonic form as
the 10th of Nov~mber.

NARRATIVE ,,,,
\

light typhoon season, Patsy showed herself
a disturbance southeast of Wake Island on
Associated with an upper level circulation

in the Mid-Pacific trough the system tracked slightly south of
west for three days gradually reflecting downward to the surface
as a wave trough.

By the 13th satellite photographs from the ESSA-8 and
ITOS-1 indicated further development was in process as cloudi–
ness was taking on a more organized character. However, recon-
naissance aircraft could locate no closed circulation at the
surface, as the speed of translation (22 knots) of the system
and the presence of a 200 mb shearline to its north apparently
inhibited further intensification.

During the early morning hours of the 14th a surface
depression formed just east of the Marianas’ chain. Patsy was
at the threshold of tropical storm strength as she slowed in
forward speed to 12 knots and passed just north of Saipan near
noon. The U. S. Coast Guard station on the island indicated
a barometer dip to 999 mb and gusts to 30 knots in thunderstorms.
(,SeeFigure 5-23 for satellite view sequence of Patsy.)

As development was occurring practically in the back-
yard of the Joint Typhoon Warning Center on Guam, the opportuni-
ty presented itself to view by radar the transformations that
were taking place. The FPS-81 (5cm) collocated at Fleet Weather
Central began to detect spiral band activity in the afternoon
and later indications of a developing eye, as the storm started
to move out of range. A reconnaissance aircraft confirmed the
following morning that Patsy had attained typhoon fo,rce200 miles
west northwest of Guam.

For the next four days, a strong ridge line prevented
any meridional component to the typhoon’s westward movement
at 14 to 15 knots. Luzon now became the target of a third
typhoon in as many months.

Approaching the southeastern periphery of a 200 mb
anticyclone centered near the Luzon straits, Patsy began a
steady reduction in central pressure on the morning of the 17th
which increased her maximum winds to super typhoon strength by
the following afternoon. Near daybreak on the 19th, a reconnais-
sance aircraft at 500 mb fixed the 20 mile diameter eye in
Luzon’s Lamon Bay 105 miles east of ?’Ianila. The winds were
estimated near 135 knots while a dropsonde reading indicated
deepening had bottomed out at 918 mb.
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.4 few hours earlier, the center had passed 40 miles
nort”hof the U. S. Coast Guard station on Catanduanes Island.
Westerly winds of 90 knots with gusts to 100 knots were experi–
enced while the barometer showed a reading of 975.7 mb.

Arriving ashore by mid-morning Patsy showed little slow-
down in forward speed as she roared through the metropolitan
area of Manila creating considerable havoc. Calms of varying
times up to 35 minutes were reported during her high noon passage.
Not since Winnie in June of 1S64 had a typhoon so seriously
affected the city of Manila.

During the siege the President Taft was torn from its
anchorage and collided with the Greek vessel Aliakmon in Manila
Bay while the coastal freighter PPIIEngineer and a passenger
ship of the Philippine President Lines were blown aground.

Manila International Airport reported a peak gust to
108 knots with the lowest reported pressure 969.3 mb. Both
the Naval Station at Sangley Point on Manila Bay and Naval
Air Station at Cubi Point on Subic Bay recorded gusts to 78
knots as Patsyls center passed within 10 miles.

The storm was responsible for 241 deaths and 1,756
injured with an additional 351 reported missing. At least 135
of the deat’hsoccurred at sea. The damage toll incurred was
near 80 million dollars (U.S.) as there were an estimated
31,380 refugees in Manila alone whose homes were completely or
partially destroyed. Patsy stands on record as the most devas-
tating to strike Manila, since the establishment of the
Philippine Weather Bureau in 1865.

Leaving Luzon, the organized structure of the typhoon
had been disrupted by her transit over the rugged islands.
Patsy later weakened to tropical storm strength as she moved
further into the South China Sea on the 19th. The cooler
water and the modifying effect of the northeast monsoon acted
as a barrier to any reintensification.

As a small high cell in the Gulf of Tonkin began to
give way to a trough in the westerlies, the course of the storm
shifted north of west which brought the center inland near the
17th parallel of the Indochina coastline on the 22nd. Quang Tr~
just south of where the center struck, reported winds of 35
knots and gusts to 47 knots. Shortly afterwards the circulation
broke up and dissipated over the highland region.
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FIGURE 5-23 ITOS-l VIEW SEQUENCE OF TYPHOON PATSY

14 NOVENBER - WAVESTA6E

15 NOVEMBER- TROPICAL STORMSTAGE
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FIGURE 5-23 (CONT,) ITOS-1VIEW SEQUENCEOF TYPHOONPATSY

16NOVEMBER- TYPHOONSTRENGTH(75KT)

17 NOVEMBER- TYPHOONSTRENGTH(95 H)
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FIGURE5-23 (CONT.) ITOS-1VIEN SEOUENCEOF TYPHOONPATSY

18 NOVEMBER- SUPER 11’PHOONSTRENGTH(130 ~)

19 NOVEMBER- TYPHOONSTRENGTH(80 Kl) - WEAKENEBAFTER TRAVERSEOF LUZON,
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TYPHOON PATSY
EYE F?XES CYCLWE 27

UNIT- FLT L)dS ORS t41N FLT
MET.OIJ

!+s1r
FLT LVL !~FC Ml N 700MB LVL EYL UNIEN- EYE CHARACTER

-4CCY LVL MNO v’$4[) SIP HGT TT/To FORM TATION DIA WALL cLouD
-------- -------- ---------------- ------------- ---------- ------------------------ ------------------------ -------- -------------------

4’3
5(!
51
5?
53
54
55
56
57
5H
59
6,
b)
62
63
64
65
66
b?
6R
69
7()
71
7?
73

19113Z5Z
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1905(J5Z
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l!)OBUOZ
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IY2335Z
~oozooz
doo3/Joz
2(JI)751Z
C’I-10917Z
ZO0936Z
<(]14142
~lo3uoz
dllJ847z
211)915Z
<11152Z
21]453Z

llt.9N
14.9N
i4,9N
~4.6N
!4.51V
!5.3N
15.3N
14.5N
i5.2N
15..21*
!5.5N
15.ON
14.MN
15.8N
15.4N
15*4N
45eON
15.5N
!5.7N
ls.trlu
!5.9N
16*ON
!6.3N
16.3N
1607h

121.?E
lZU.6E
12U,6E
12U.5E
119.8E
119.4E
119*2E
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llL$.6E
~Jd.4~
llM.2E
lla.1~
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114035
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TYPHOON PATSY

TROPTCAL CYCLONE 27 -- 11/14/05002 TO 11/22/05002
POSITION AND FORECAST VERIFICATION DATA

WARN
NO<

:;
03
04

05
06
07
08

09
10
11
12

13
lW
15
16

17
18
19
20

21
22

::

25
26
27
2:

29
30
31
32

33

WARNING POSIT BEST TRACK 24 HR FCST 2U HR ERROR M8 HR FCST
_~~~ —mrlrsr

48 HR ERROR 72 HR FCST 72 HR ERROR
—. —. _ ~—m.rm%r DIST—— . JDTG

14/05002
14/llooz
14/17002
14/23002

15/05002
1s/11002
15/1700z
15/23002

16/05002
16/11002
16/17002
16/23002

17/05002
17/11002
17/1700z
17/2300Z

18/0500Z
18/11002
18/17002
18/23002

19/05002
19/11002
19/1700z
1,9/2300Z

20/05002
20/11002
20/1700Z
20/23002

21/05002
21/llooz
21/17002
21/23002

22/05002

13.8N 152.7E
13.7N lS1.OE
13.8N 149.5E
15.4N 146.5E

15.2N 144.7E
14.9N 143.6E
14.7N 142.9E
15.ON 141.lE

14.9N 139.5E
15.ON 138.lE
14.8N 137.lE
14.5N 13S.2E

14.7N 134.OE
14.5N 132.OE
lU.5N 130.8E
lV.5N 12~.7E

14.5N 127.4E
14.4N 126.2E
14.5N 124.4E
14.PN 122.8E

14.9N 121.lE
14.6N 119.2E
14.7N 117.4E
14.7N 115.9E

14.3N 152.8E
14.8N 148.3E
15.2N 148.3E
15.UN 1U6.4E

15.3N 144.8E
14.9N 143.6E
14.9N 142.4E
15.ON 141.lE

lS.ON 139.6E
15.ON 138.lE
14.8N 136.7Ej
14.7N 135.2E

14.7N 133.7E
14.7N 132.lE
14.6N 130.5E
14.5N 12?.7E

lU.5N 127.3E
14.5N 125.7E
14.6N 124.2E
14.7N 122.UE

14.6N 120.7E
14.6N 119.OE
14.9N 117.6E
15.3N 116.3E

13.8N 1U6.OE
13.9N 144.9E
14.2N 143.OE
15.2N 1.39.5E

14.7N 138.2E
14.ON 137.9E
14.lN 139.2E’
15.ON 135.3E

14.6N 133>.8E
lU.9N 132.8E
14.8N 132.2E
14.ON 129.5E

14.7N 128.QE
14.7N 126.OE
14.8N 12.5.OE
15.ON 122.5E

15.2N 121.3E
15.2N 120.3E
15.2N 118.5E
15.ON 116.8E

15,2N 115.lE
14.7N 113.4E
14.6N 111.7E
14.3N 11O.1E

143-0108
129-0090
144-0048
277-0090

258-0078
186-0060
106-0150
o19-1-im

134-0006
072-0036
083-0096
125-0048

079-0060
046-0012
075-00U2
019-0018

040-0042
064-0078
070-0048
126-0030

207-0024
222-0078
25S-0084
2!1-0108

201-0102
120-0030
185-0078
--------

--------
--------
--------
.---_---

--------

14.9N
15.4N
15.7N
16.ON

140.OE
138.4E
137.lE
133.3E

108-0018
027-0024
019-0054
305-0132

293-0042
129-0042
097-0264
085-0120

084-0114
084-0168
087-0216
100-0126

075-0132
082-0120
090-014$
108-0072

119-0048
119-0060
046-0012
134-0006

189-0078
183-0132
200-0216
--------

--------
--------
--------
--------

--._----
--------
--------
--------

--------

-----
16.ON
-----
16.6N

------
133.3E
------
128.3E

--------
041-0102
--------
351-0126

--------
077-0150
--------
090-0246

--------
090-0318
--------
095-0240

--------
104-0144
--------
1OQ-OO96

--------
126-0120
--------
169-0126

--------
--------
--------
_-------

--------
--------
--------
--------

--------
----_---
--------
--------

--------

15.ON
14.2N
14.ON
14.7N

132.9E
132.8E
135.lE
130.13E

-----
15.lN
-----
14.7N

------
128.3E
------
126.7E

14.7N
14.8N
14.8N
14.3s

129.3E
128.6E
128.OE
124.6E

-----
14.6N
-----
lU.9N

------
124.5E
------
120.5E

15.2N
14.9N
lQ.9N
14.9N

123.OE
121.IE
120.lE
117.6E

m
I
P
o
0

-----
15.lN
-----
14.8N

------
116.9E
------
113.5E

15.2N
15.2N
15.2N
15.lN

116.2E
115.4E
113.5E
111.9E

-----
15.2N
-----
1*.9N

------
111.3E
------
107.8E

15.ON
14.2N
13.3N
-----

11O.2E
109.4E
107.3E
------

-----
-----
-----
-----

------
------
------
------

15.2N 115.5E 15.6N 115.4E 14.7N 109.8E
15.7N 114.7E 15.7N llQ.4E 16.lN 11O.2E
15.8N 113.3E 15.ON 113.2E 15.4N 108.4E
15.9N 111.9E 15.2N 111.8E

-----
-----
-----
-----

------
------
------
------

-----
-----
-----
-----

------
------
-------
-- --------- ------

---- - ------
----- ------
----- ------
---- . ------

----- ------

15.8N 11O.5E
16.3N 109.4E
16.6N 108.5E
16.8N 107.5E

17.lN 106.4E

16.3N 11O.5E
16.UN 109.6E
16.7N 108.6E
17.ON 107.3E

-----
-.---
-.---
-----

------
-.-----
------
------

-----
-----
-----
------

------
- - ----
_-----
------

--- - - ------ ----- ------ ----- ------

AVERAGE 24 HOUR ERROR -
AVERAGE 48 HOUR ERROR -
AVERAGE 72 HOUR ERROR -

0061 MI.
0101 MI.
0166 MI.
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DEFINITION OF TERMS AND ABBREVIATIONS IN CHAPTER 5

1. The units used in the tables and figures in this chapter
are as follows:

DISTANCE - Nautical Miles/Speed Knots

HEIGHT OF PRESSURE LEVEL - Meters

PRESSURE - Millibars

TEMPERATURE - Degrees Celsius

2* With reference to eye fix data summaries, the following terms
and abbreviations are used:

a.

b.

c.

UNIT - Reconnaissance unit that made the fix.

54WRS = 54th Weather Reconnaissance Squadron

Vw-1 = Airborne Early Warning Squadron ONE

METHOD

P = Penetration

R = Airborne Radar

SLTLS = Position Based on NESS Satellite Bulletins

LND RDR = Land Radar

ACFT RDR = Aircraft Radar (Commercial or Military) Other
than 54 or VW

ACCY - Estimated navigational accuracv of the fix in
nautical miles.

d. FLT LVL TT/TO - Flight level temperature inside/outside
the eye or center.

e. CHARACTER WALL CLOUD - Extent to which the wall cloud
encloses the eye and its thickness based on reconnaissance
estimate. Remark as to its development may also appear under
this heading.
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Abbreviations used in CHARACTER WALL CLOUD columns follow:

ALQUADS
APRNT
APRS
BLDG
BRKG
131?KN
ERKS
CLSD
CONC
DEl?
DEGENRTG
DZTERG
DEVLPG
DIFF
DISCRNBL
DISORG
DISIPTG

All quadrants
Apparent
Appears
Building
Breaking
Broken
Breaks
Closed
Concentric
Defined
Degenerating
Deteriorating
Developing
Difficult
Discernible
Disorganized
Dissipating

FB
FORPID
FORMG
HLF
IWY
IRREG
NEG
ORG
PRESNT
QUAD
REFORMG
RDR
ROTATG
SLNICIR
SEP
SML
w/c
VK

Feeder bands
Formed
Forming
Half
lieavy

Irregular
ldegative
OrEanized
Presentation
Quadrant
Reforming
Radar
Rotating
Semicircle
Separate
Small
Wall cloud
Weak
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